Pseudorabies virus tracing of neural pathways between the uterine cervix and CNS: effects of survival time, estrogen treatment, rhizotomy, and pelvic nerve transection.
The transneuronal tracer, pseudorabies virus (PRV), was used to identify pathways from the uterine cervix which may be involved in induction of analgesia and abbreviation of estrus by vaginocervical stimulation. In Experiment I, PRV immunoreactivity (PRV-IR) in brain and spinal cord was examined 3-5 days after injection into the cervix of ovariectomized (OVX) female rats given estrogen (E) or control treatments. No differences in viral labeling were observed between OVX and OVX+E females at any time. PRV-infected cells were observed to increase as a function of time and at progressively higher CNS levels. PRV-IR neurons were first observed on day 3 post-infection at L6 in the SPN. Increased labeling was observed at day 4 in the SPN and the DGC at L6 and S1 spinal segments. Dorsal horn neurons showed PRV-IR by 4.5 days. Five days post-infection, labeling was seen in the IML and lamina X in T12-L1 segments, and in medullary raphe, A5, nPGi, nGi, DMV, lateral reticular, Barrington's nuclei, and in the midbrain PAG. In Experiment II, the effects of bilateral L6 dorsal root rhizotomy (RH) combined with unilateral (UPx) or bilateral (BPx) pelvic nerve transection on PRV infectivity were examined 5 days after infection. Despite reductions in substance P labeling in the dorsal horn following RH, PRV-IR neurons persisted in this area. In RH+UPx females, labeling persisted bilaterally in the SPN and DGC at L6. RH+BPx almost completely eliminated the PRV labeling in L6 and S1. Horizontal sections showed distinct patterns of infectivity within the IML of thoracolumbar and SPN of lumbosacral segments consistent with infection in the hypogastric and pelvic nerves, respectively. Our data indicate that retrograde transport of PRV occurs via the hypogastric and pelvic nerves after injection of the virus into the uterine cervix. Furthermore, significant intraspinal processing is likely to occur between thoracolumbar and lumbosacral levels in the modulation of reproductive tract function.